Although the prevalence of cigarette smoking has declined in Western countries over the past few decades, a comparable decline among males has not been observed in Asian countries, especially in South Korea, where approximately 40%-50% of men and 4%-8% of women have been identified as smokers, and there is a pressing need to understand the background of cigarette smoking in these populations. The present study is a narrative review of the research literature on cigarette smoking in South Korea. First, we describe the social, economic, and cultural factors that impact cigarette smoking in South Korea. The paper also reviews the available peer-reviewed literature comprising observational studies and interventional studies, including randomized controlled trials. The extant literature on smoking in Korean Americans is also reviewed. Cigarette smoking in South Korea has been relatively understudied, and this review identifies priority areas for future research, including the use of mobile interventions.
INTRODUCTION
Cigarette smoking remains a major global health concern. Although the proportion of smokers has decreased worldwide, the total number of smokers has increased due to the population growth. 1) In 2012, an estimated 967 million people smoked daily compared to 721 million in 1980. 2) Approximately six million people worldwide die due to tobacco-related diseases each year. 3) Smoking is associated with increased risk of many adverse health conditions, including cardiovascular disease, several types of cancers and stroke. 4) Out of the estimated six million people who die each year, 600,000 people die due to secondhand smoking.
Despite the well-known health risks associated with cigarette smoking and the decreased prevalence of smoking in countries such as the United States, a high prevalence is still observed in East Asian countries, particularly among males. 3, 4) Although there is evidence of overall reduction in the smoking prevalence over time in part of the East Asian countries, smoking appears to be increasing (or not decreasing) within some subpopulations, which has resulted in increased prevalence of adverse health conditions associated with smoking, such as cancer. 5, 6) 
CIGARETTE SMOKING IN SOUTH KOREA
Multiple surveys have estimated the smoking prevalence in South Korea. According to the 2017 report of the World Health Organization (WHO), approximately 49.8% of Korean adult males and 4.2% of Korean adult females were found to be smokers in 2015. 3) The 2015 report of the Organization for Economic Cooperation and Development (OECD) found a smoking prevalence of 31.1% and 3.4% in males and females, respectively. 7) Of note, the WHO estimates include both daily and non-daily smokers, while the OECD estimates include only daily smokers. Additionally, the WHO estimates use a regression analysis to compare the prevalence among countries; thus, it possibly differs from the OECD estimates due to differences in the geographic coverage and adjustments for other variables. Moreover, the Korea National Health and Nutrition Examination Survey (KNHANES) report, addressing the period from 2008 to 2011, indicated, through measurements of urinary cotinine concentration, that the smoking prevalence in South Korea tends to be underestimated when based on self-reports. Specifically, the prevalence based on urinary cotinine results proved to be increased by 5.0 percentage points among males (52.7% versus 47.7%), and more than doubled among females (15.4% versus 6.8%), when compared to the prevalence based on self-reports. 8) Another KNHANES report found that the prevalence rates of smoking among male and female adults (aged 19 years or older) in 2016 were 40.7% and 6.4%, respectively, being therefore lower than those in the 2008-2011 survey. Between 2011 and 2016, the lowest smoking prevalence rates among male and female adults (39.4% and 5.5%, respectively) were observed in 2015. 9) In addition, there is evidence that the smoking prevalence can be increasing in other populations. The Institute for Health Metrics and Evaluation reported an increased prevalence among adolescents and young female adults from 1980 to 2014. 1) In 2016, the prevalence of cigarette smoking among Korean adolescent males was 9.6%, while the prevalence among Korean adolescent females was 2.7%. 3) Although life expectancy in South Korea is one of the longest among industrialized countries, the high prevalence of tobacco smoking among South Korean males poses an interesting research question. 10) There are many contributing factors for such increased prevalence, including the historically low cost of cigarettes (approximately US $2.20 per pack), the relatively scarce anti-smoking campaigns and legislations, and social factors that encourage smoking. 11) In addition, the recent emergence of electronic nicotine delivery systems (ENDS, e-cigarettes), which have been extensively marketed, is an additional challenge. 12) 
TOBACCO CONTROL IN KOREA
Historically, anti-smoking health care policies have not been as aggressively promoted in South Korea as in other countries. 13) Fewer than 60% of Koreans express interest in quitting smoking and indifference is an obstacle to successfully driving smoking cessation and lowering smoking prevalence. 14, 15) Additionally, there are limited legislations regarding e-cigarettes, which are potentially harmful products. 16) Although the policies for tobacco and ENDS seem separate, the disseminated use of e-cigarettes may normalize the nicotine use in general and impair the progress obtained by tobacco control campaigns.
However, South Korea has recently implemented multiple antismoking regulations in order to reduce the rates of tobacco addiction.
These regulations include inflation in the cigarette cost (from US $2.20 to US $4.22 per pack), increased taxation of tobacco products, implementation of smoke-free public spaces, and banning of tobacco advertisements in stores. 17, 18) In 2016, South Korea implemented a policy requiring depiction of graphical health warnings in all cigarette packages. 18) As many of these regulations are relatively new, it is difficult to estimate their current impact on the prevalence of tobacco smoking in South Korea.
The Framework Convention on Tobacco Control (FCTC) was responsible for a significant impact on the decline of the smoking prevalence worldwide. The FCTC was established in 2005 and about 150 countries have implemented several policies for tobacco control, including increased taxation of tobacco products, implementation of smoke-free public places, packaging regulations, and public awareness campaigns. While, as aforementioned, Korea has strengthened its own tobacco control policies to align with the FCTC; Lim and Cho 19) state that such policies can be improved. For example, the price of the cigarette pack, although more expensive than in the past, is still low, considering the nation's income. Furthermore, tobacco advertisements are only partially restricted and workplace smoking policies are limited to larger companies.
GENDER AND SMOKING IN SOUTH KOREA
The pattern of smoking prevalence in South Korea is similar to that observed in other non-Western countries, where the smoking prevalence is typically higher in males than in females. 1) In addition, there is concern about the non-reduction (and a possible increase) in the smoking prevalence among South Korean women. The exact prevalence in this particular population is difficult to calculate, especially when it comes to married women, among whom the prevalence may be underreported, as they are socially discouraged and restricted from smoking, while Korean women who do not feel restricted by social pressures (e.g., those who are divorced, unmarried, widowed, etc.) may smoke more frequently. 20, 21) The smoking rate in the unmarried female population is higher, suggesting marriage as a protective factor for many Korean females. 22) In addition, education level and occupation are predictors of smoking in females. 23) Due to the changing social environment, gender has become a more important variable in the smoking problem in South Korea. The rapid industrialization and urbanization in South Korea resulted in improved educational attainment (6.6 to 10.5 years) among women. 23) Such changes may induce other social changes, especially regarding socioeconomic positions. 24) With the changing female role in society, women may become more prone to smoking.
SOCIOCULTURAL FACTORS
South Korea's significant economic growth has resulted in widespread social changes. Market liberalization has opened the access of transnational tobacco companies (TTCs) to previously closed markets, and, as a result, many TTCs have targeted the South Korea's potential market. 25, 26) Despite the existing legislation to regulate the TTCs' marketing, TTCs indirectly target specific populations of South Korea (e.g., women and young adults), increasing the risk of smoking in these populations.
Another important issue in South Korea is the association between military service and smoking. South Korean veterans are more likely to be regular smokers than their civilian counterparts. 27) Anecdotally, veterans from the South Korean military force describe the military service as a period that strongly influenced them to initiate and maintain smoking. Many service members smoke due to the free cigarette distribution and its use as a social activity. 27) This is a social factor that influences the prevalence of tobacco smoking among South Korean men, 28) as military service is only mandatory for men. 29) The role of effect of smoking in South Korea also needs to be considered. In Western countries, there is an association between negative affect (e.g., stress and relapse) and smoking. 30) In East-Asian countries, the dialectic nature of the Asian thinking may influence how Asians experience and report positive and negative affect. [31] [32] [33] Thus, the findings about association between affect and smoking documented in Western populations may not seamlessly applicable to an East Asian population. publications is a limitation, although there is little evidence that the exclusion of non-English language studies from reviews results in biased conclusions. 34) 
METHODS

REVIEW
We reviewed pertinent observational (Table 1 ) and interventional studies ( Table 2 ) on smoking in South Korea. The potential utility of field studies using ecological momentary assessment (EMA) was also evaluated, followed by a review of studies examining the prevalence of tobacco smoking among KAs (Table 3 ).
OBSERVATIONAL STUDIES
As indicated in Table 1 , most identified observational studies were cross-sectional. Studies examined both adolescent and adult smokers, and focused on factors associated with smoking initiation or smoking cessation (or related variables, such as intention to quit smoking). One study used a statistical model (SimSmoke) to examine trends in smoking over time. 5) Korean adolescents comprise a population of interest for several reasons. In addition to the high prevalence of smoking in this age group, such habit leads to developmental consequences, including early onset of chronic obstructive pulmonary disease and other subsequent health concerns. 35) The Korea Centers for Disease Control and Prevention has monitored trends in smoking through a national health survey, known as the KNHANES. 36) Many researchers have used this dataset to study smoking in specific populations, such as adolescents and females.
Despite the Youth Protection Act having forbidden tobacco sales to adolescents, there is a high rate of smoking among Korean adolescents, 36) and a study found that 28% of the adolescent smokers reported having tried their first cigarette in the ninth grade. 37) Moreover, Korean adolescents start smoking at a mean age of 13.5 years. Among high-school students from the city of Daegu, the reported smoking prevalence was about 18%. This rate is concerning, since smoking ini- tiation at earlier ages is associated with subsequent nicotine dependence. 38) Moreover, Korean adolescents who attend co-educational and/or vocational schools are more likely to be smokers, 37) although the factors that drive this association are unclear.
Korean adolescents report that they smoke because it is enjoyable, relaxing, and affords them a feeling of independence from their parents. Some adolescents also report that they smoke to manage weight, a highly relevant factor in a culture where women are very body con-scious. 39, 40) In addition, the smoking habit (including the use of e-cigarettes) of family members and friends showed to be positively associated with the smoking behavior in adolescents, 41) emphasizing the role of relationships in this behavior.
Many residents of East-Asian countries report high levels of perceived stress, and the association between stress and smoking has been reported. [42] [43] [44] In particular, Korean adolescents usually report high levels of stress due to academic and social demands, with suicide Application of decision aid presentation (7-minute video)
Prescription of medication for cessation and abstinence rates
Decision aid did not significantly affect the use of medication or smoking cessation. being the leading cause of death in this population. 45) While the association between stress and smoking is well known, there is evidence of such relationship among Korean boys and girls as young as 12 years old. 45) Notably, the smoking prevalence was shown to be higher in girls who reported high stress levels than in boys who reported the same.
As above mentioned, the stigma surrounding smoking among Korean women makes it more difficult to study this high-risk population.
Since Korean women are less likely to disclose their smoking habits, the smoking prevalence among them is likely to be higher than that indicated by self-reports. 46) Studies analyzing biochemical markers of smoking, such as salivary levels of cotinine (a breakdown product of nicotine) support this speculation. KNHANES data were analyzed to compare the rates of smoking among Korean women based on self-reports and measurements of cotinine levels. The latter proved to be 9%
higher than the prevalence based on self-reports. 47 49) 37.6% reported to be in the pre-contemplation stage, and 56.0% reported to be in the contemplation stage.
Moreover, a high percentage of Korean males (87.8%) reported that they would rather attempt to quit by themselves instead of using specific smoking cessation tools. 50) These factors are barriers to the successful smoking cessation in adult smokers.
Another topic of concern is future changes in the prevalence of tobacco smoking. As early mentioned, the evidence support that smoking prevalence may not be decreasing in females and adolescents. On Finally, the EMA is an emerging methodology that has been widely used in the smoking research. EMA differs from standard laboratory procedures because it allows real-time data collection in the participants' natural environment. 51) While laboratory studies allow researchers to control many extraneous variables, increasing internal validity, EMA studies yield datasets with higher external validity. EMA allows the collection of large amounts of individual data, as well as idiographic (single-subject) analyses. In the smoking research, EMA is an important methodology as it enables researchers to learn which circumstances can drive the craving to smoke or the smoking habit. 30) No EMA studies involving South Korean smokers were found in this litera-ture review.
INTERVENTIONAL STUDIES
As indicated in Table 2 , few interventional studies were found, which included a small number of randomized controlled trials. Notably, no trials examining the efficacy of medications for smoking cessation in South Korean smokers were found. In general, interventional studies may be difficult to carry out in South Korea due to the reticence of Koreans when it comes to treatment-seeking behaviors. 52) Reluctance to seek medical or psychological support is a barrier to successful cessation programs. People in East Asia may be more likely to seek alternative medicine rather than other treatment approaches. 52) Indeed, as above mentioned, 87.8% of the Korean male smokers reported that they would attempt to quit smoking by themselves rather than use specific smoking cessation tools. 50) Western studies have demonstrated that the motivation to quit smoking increases the likelihood of attempting to quit. 53) Studies conducted in South Korea have also focused on factors that affect the individual motivation to quit and how they relate to successful smoking cessation. In one study, male smokers were divided into an education group and a control group, using cluster sampling. 54) Although the physician-administered educational session was brief (5-10 minutes), a significantly higher level of motivation to quit was observed in the education group. However, the rate of successful cessation did not significantly increase in the same group. Educational programs for smoking require a longer duration, regular sessions, and personalization.
Some studies have used a personalized approach to assess smoking cessation in South Koreans, whereby a culturally-tailored approach was adopted to aid in the decision to quit smoking. 55 ing scenes in movies. 58) It was found that Korean adolescent males, in particular, were more likely to crave a cigarette after watching a smoking scene.
East Asian researchers have also investigated non-pharmacological, evidence-based cessation therapies, such as acupoint stimulation. 59, 60) A meta-analysis of 20 English-and Chinese-language studies examined the effect of acupuncture on smoking cessation 59) and demonstrated that acupuncture can be an effective therapy. Moreover, a South Korean research has described the mechanism underlying the effect of acupuncture on cue-induced craving. Specifically, acupuncture led to a decreased response to stimuli caused by smoking in certain brain regions (medial prefrontal cortex, premotor cortex, amygdala, and hippocampus), as indicated by functional magnetic resonance imaging. 61 (Table 3) .
STUDIES ON SMOKING IN KOREAN-AMERICANS
Studies have highlighted the importance of the sociocultural influence, including acculturation and guiding principles of the Korean culture. A study with KA males reported that smoking was a means for social interaction. 28) Even though these KA individuals were not living in South Korea, the presence of cultural pressure to fit in social groups was still elevated. For instance, a separate study demonstrated the importance of the social context after finding that KA emerging adults are more likely to smoke in the presence of other Korean friends and while socializing. The presence of collectivism is also evident in the ways KA men talk about smoking rituals, as well as in the belief that quitting smoking would entail the loss of social ties. 65) Fortunately, according to a focus-group analysis of 11 current smokers and 11 former smokers, many KA smokers believe that smoking cessation is easier in the United States than in Korea. 28) Since household and workplace smoking bans are very common in the United States, a cross-sectional study evaluated the relationship between household smoking restrictions and intention to quit 66) and
reported a significant association between these variables. However, the study also reported that cohabitation with other smokers, age, and a lower percentage of life spent in the United States were associated with lower intention or lower likelihood of quitting smoking.
While some studies partly focus on KA men, due to the high smok-
ing rate in this population, other studies have focused on Korean American emerging adults (KAEA). KAEA comprise a high-risk population due to the presence of additional challenges to cessation, such as exploration of social identity, acculturation, and other factors related to development. A study that investigated perceived smoking prevalence among KAEA found that overestimation of the smoking prevalence was common, especially among females. 64) This finding is important because some individuals, especially emerging adults, adopt norms and behaviors that they perceive to share as a social identity.
Therefore, in many populations, including KAs, perceived smoking among friends and peers is closely related to the current and future smoking behaviors.
A planned study with KA smokers will involve the implementation of a just-in-time adaptive intervention (JITAI). 67) JITAIs are personalized and administered in real-time. Thus, due to their flexibility, they are easily tailored for specific populations such as KAEA. 67) Partly based on data of focus-group analyses, the design of a JITAI for smoking cessation considers several decision points (i.e., moments in time when intervention is needed). In their process, the authors identified decision points, intervention options, and tailored variables. Although this study will be conducted in the United States, the methodology can be easily adopted in South Korea.
Most above mentioned studies did not indicate the proportion of KAs who were born and raised in South Korea. However, KAs who are linguistically assimilated and have spent more than half their lives in the United States are more likely to have the intention to quit. 66) These findings point to the importance of cultural norms that play a role in the smoking prevalence among KA individuals who strongly identify with the Korean culture despite living in the United States.
DISCUSSION
The purpose of this narrative review was to summarize the extant liter- Although there are many opportunities for smoking research in South Korea, some obstacles still exist. A dearth of interventional studies involving females indicates a difficulty to recruit female participants. When the presence of smoking is biologically verified by the cotinine test, there is a discrepancy between the results of smoking prevalence based on self-reports and cotinine levels in females. 46) Although the cotinine test is useful to detect smoking, its use is not feasible on a regular basis (e.g., when using EMA). In addition, stigma regarding smoking in females may need to be addressed at a cultural level, and this will likely require time and effort on the part of the South Korean government. Researchers should also consider the underreporting of smoking prevalence among females due to the stigma regarding smoking in this population.
Despite these obstacles, there are many directions for future research. EMA studies may work well in a technologically savvy population (such as the South Korean population), although this remains to be demonstrated. It is also a discrete way of repeatedly assessing smoking behaviors and related factors, which may be appealing to females, in particular. Related research on smoking in South Korea can benefit from leveraging mobile technology. In South Korea, the rate of smartphone users is one of the highest in the world (83.3%). More than 90% of individuals aged less than 60 years and more than 60% of individuals older than 60 years own a smartphone. 69) In this scenario, it is possible to design smartphone-based interventions to reduce the prevalence of smoking in Korea. A previous research suggests that smartphone-based interventions could be effective for smoking cessation. 70) Smartphone-based interventions could use targeted and tailored approaches, which provide individuals with personalized information.
Although not in the context of smartphone-based interventions, several meta-analyses have documented the effects of tailored and personalized interventions. 71, 72) For print messages (not delivered by smartphone), a meta-analysis found that tailored messages resulted in greater behavioural change than non-tailored messages. 73) Additionally, for web-based interventions, other meta-analysis found that tailored interventions are more effective than non-tailored interventions at immediate post-tests as well as follow-up tests. 71) Unfortunately, commercially available smartphone apps do not typically include tailored strategies, even though those that do it are preferred by users due to their greater popularity and higher user ratings. 73 
